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Technical field of invention 

The present invention refers to methods and an 
arrangement for establishing communication channels in a 
DTM network. 

Background of the Invention 

In recent years, the need for network solutions pro- 
viding quality of service in high bandwidth applications 
has evolved as a result of the increasing demand for 
transfer of real-time speech, video and multimedia over 
networks such as the Internet . 

The use of circuit switched networks, which have the 
inherent property of providing each host with a guaran- 
teed bandwidth, has been found to provide may advantage - 
15 ous features in this context. 

A new circuit switched network solution that has 
received much interest over the last few years is known 
as DTM (Dynamic synchronous Transfer Mode) . In a DTM 
network, circuit switched channels may be dynamically 
2 0 established, modified, and terminated based upon changes 
in user transfer capacity requirements. 

However, a drawback with circuit switched network 
solutions such as DTM is that dynamic management of 
channels requires signaling overhead. As the number of 
2 5 dynamically managed channels increases, as well as the 

number of nodes participating in the channel management, 
the signaling overhead will grow to imply a serious 
obstacle to the use of the dynamic aspects of the DTM 
technology. 

In view of the above, an object of the invention is 
to provide a solution which decreases the demand for 
control signaling within circuit switched networks of the 
kind mentioned in the introduction, especially within a 
DTM network. 
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Summary of the Invention 

The above mentioned and other objects are achieved 
by the invention as defined in the accompanying claims. 
5 According to a first aspect of the invention, there 

is provided a method for establishing communication 
channels in a DTM network, said method comprising the 
steps of: establishing a DTM channel from a first node to 
a second node via one or more intermediate nodes; and 
10 establishing a set of DTM channels within said a DTM 
channel . 

According to a second aspect of the invention, there 
is provided an arrangement for establishing communication 
channels in a DTM network, said arrangement comprising: a 
15 first node; a second node; means for establishing a DTM 

channel from said first node to said second node, wherein 
said DTM channel is established via one or more inter- 
mediate nodes; and means for establishing a set of DTM 
channels within said a DTM channel. 

2 0 The invention is thus based upon the idea of trea- 

ting a plurality of DTM channels, herein occasionally 
referred to as DTM subchannels, as constituents of single 
DTM channel, herein occasionally referred to as a DTM 
main channel or a DTM w tunnel". The invention thereby 
25 makes it possible to manage, alter, modify, etc., the 

distribution of time slots among DTM subchannels without 
necessarily having to affect the management of the DTM 
main channel, the size of the DTM main channel, or the 
allocation of time slots to the DTM main channel. 

3 0 Advantageously, when the DTM main channel, and 

consequently the DTM subchannels, extends from a sending 
node to a receiving node via one or more intermediate 

nodes ; — tho intermediate nodes merely needs t o participate 

in the management of and the allocation of time slots to 
3 5 the DTM main channel, whereas the definition of DTM 

subchannels may be managed end to end. Thus, DTM sub- 
channel resolution merely needs to be provided at the 



sending and receiving node without involving the inter- 
mediate nodes. 

The possibility of not having to involve inter- 
mediate nodes in the management of a plurality of DTM 
5 subchannels all extending over the same network path 

provides a great advantage in significantly reducing the 
signaling requirements, especially when the number of 
intermediate nodes is large. 

According to an embodiment of the invention, said 
10 DTM subchannels comprise one or more control channels. In 
a conventional DTM network, a node will typically have 
access to a control slot, which makes it possible for the 
node to send control messages to other nodes situated on 
the same link (such as a bus or a ring) . However, any 
15 control signaling to nodes on another link is impossible 
without the participation of an intermediate node that 
has access to a control channel on said another link and 
therefore can handle the control signaling necessary on 
that link. Consequently, when managing a channel that is 
20 not confined to one link, but instead reaches over a 
plurality of links, a plurality of intermediate nodes 
will typically have to take part in the exchange of 
control messages on a hop by hop basis. 

According to the invention, by setting up a DTM main 
25 channel reaching over a plurality of links, and by defi- 
ning a DTM control channel within that DTM main channel, 
said DTM control channel will provide a direct signaling 
path to node situated on other links. Consequently, said 
DTM main channel may be regarded as a virtual link con- 
3 0 necting all nodes that uses said main channel to send 

and/or receive control messages or payload data. However, 
any intermediate node that merely provides mapping of 

said DTM main channel without parti ri pat i ng in the actual 

sending/receiving of data in said channel or in DTM sub- 
3 5 channels thereof will not be involved in the management 

of channels within said main channel, i.e. the management 
of channels on said virtual link. 
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As is evident, the invention significantly reduces 
the amount of signaling needed within a DTM network. 

According to another embodiment of the invention, 
channels received from one or more input bitstreams are 
5 mapped into respective DTM subchannels of said DTM main 
channel, at an M input end" of said DTM main channel. The 
respective DTM subchannels of said DTM main channel are 
then mapped into respective output channels of one or 
more output bitstreams at an u output end" of said DTM 
10 main channel . The invention thus provides means for 

multiplexing channels into larger channels on over large 
parts of a network. 

Furthermore the division of DTM channels into DTM 
subchannels according to the invention may be used 
15 recursive. In other words, according to an alternative 
embodiment, a plurality of DTM subchannels are trans- 
ferred within a DTM main channel, which in turn is trans- 
ferred together with other DTM channels as part of a 
supra DTM main channel, and so on. The creation of 

2 0 "virtual link" in the form of DTM main channels according 

to the invention may thus be performed over a plurality 
of hierarchical link levels. 

According to another embodiment of the invention, 
data transferred within said DTM main channel is encryp- 
25 ted as a whole, i.e. not subchannel by subchannel. As a 
result, it becomes more difficult for an unauthorized 
user to decrypt a DTM subchannel, and network security 
and integrity is therefore enhanced. 

According to a third aspect of the invention, there 

3 0 is provided a method for handling communication channels 

in a DTM network, said method comprising the steps of: 
accessing, via a first interface, a first link of said 

DTM network; — establishing a DTM channe] — frnm sai.fi first 

interface to one or more intended receivers, at least one 
3 5 thereof being situated on another link of said DTM net- 
work and being reached via at least one switch node of 
said network; defining a virtual link, the connectivity 



thereof being defined by said intended receivers of said 
a DTM channel, and a virtual interface associated with 
said virtual link, said virtual interface being defined 
by the access to the set of time slots defining said a 
5 DTM channel on said first link; and establishing one or 
more DTM channels on said virtual link to one or more of 
said intended receivers . 

This third aspect of the invention thus provides an 
advantageous way for a node of the network to handle the 

10 division of DTM main channels into DTM subchannels accor- 
ding to the first and second aspect of the invention. 

By regarding a DTM main channel of the above mentio- 
ned kind as a separate, virtual interface, and by 
operating the node accordingly, use of the invention is 

15 easily implemented without having to design complicated 
separate software processes and/or memory functions 
dedicated for the management and resolution of DTM sub- 
channels . Since virtual interfaces according to the 
invention may be used recursively, an increased depth of 

20 the subchannel division (i.e. the division of DTM 

subchannels into DTM subchannels into subchannels, and so 
on) handled in a preferable manner using one and the same 
software function, as described further below with 
reference to Fig. 4. 

2 5 According to an embodiment of the latter aspect of 

the invention, said one or more DTM subchannels are 
divided into DTM control channels and DTM data channels, 
wherein control signaling for managing said DTM data 
channels on said virtual link are performed using said 

3 0 one or more DTM control channels. This provides a 

mechanism for transmitting control messages between nodes 
located on separate links transparent to intermediate 

nodOG | ViT^e lnae*-n rlicpii^cf^ 

As is understood, the term "intended receivers" 
35 refers to those units (nodes) that are set to transmit or 
receive data (whether control signaling or payload data) 
using said DTM main channel or DTM subchannels thereof. 
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In other words, a node that merely provides mapping of a 
DTM main channel (and consequently of the DTM subchannels 
within said main channel) from one bitstream to another 
without actually being set to listen to or transmit data 
within said main channel, and not being concerned with 
any existing subchannel resolution, is not considered as 
an " intended receiver" . 

The use of a unicast DTM main channel, i.e. a point- 
to-point "tunnel" wherein one single node acts as entry 
point and one single other node acts as exit node, will 
probably be the most common use of the invention. In such 
a case, the virtual link formed by said DTM main channel 
will be a unicast link. However, in an alternative 
embodiment, a multi-access DTM main' channel , i.e. a DTM 
15 main channel that is accessed and used by a plurality of 
nodes, will be equally advantageous. In the latter case, 
said virtual link formed by said multi-access DTM main 
channel consequently may be regarded as a multi-access 
link. Consequently, in the latter case, a node having 
access to the multi-access DTM tunnel may be provided to 
read data from, and/or to transmit data into, one or more 
of the DTM subchannels thereof, for example acting in 
similar to the function of an add-drop multiplexor in 
relation to the DTM subchannels of said DTM main cahnnel . 

For definition, as referred to herein, a "DTM 
network" is a circuit switched time division multiplexed 
network of the kind wherein information is transferred- 
between nodes of the network on bitstreams. Each bit- 
stream is divided into regularly recurrent, fixed size 
frames, so called "DTM frames", each comprising a number 
of fixed size time slots, said time slots being separated 
into control slots and data slots. Thus, at each given 

point in time, a Limy slot position of a DTM frame defi- 

nes either a control slot or a data slot. Control slots 
3 5 are used for control signaling between nodes of the net- 
work, and data slots are used for the transfer of user 
data (sometimes often referred to as payload data) . How- 
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ever, note that control slots and data slots are basi- 
cally handled in the same way on link level. The only 
difference between the two is that they are simply used 
in two different ways by the nodes of the network. 

Furthermore, in a DTM network, write access to the 
time slots of a DTM frame is distributed among nodes 
being attached to the bitstream carrying said DTM frame, 
each node typically having write access to a respective 
at least one control slot and a respective dynamically 
adjustable set of data slots within each recurrent frame. 
Moreover, having write access to a time slot position in 
a frame means having write access to said time slot 
position within each recurrent frame. 

In a DTM network, a node will use the data slots it 
15 has write access to for establishing so called "DTM 

channels" by allocating one or more of said data slots to 
each respective DTM channel. Hence, as referred to here- 
in, a DTM channel, whether a "main channel" or a "sub- 
channel", is defined by one or more time slots occupying 
the same time slot position within each DTM frame of the 
bitstream upon which said DTM channel is carried. 
However, if a DTM channel reaches, for example, over two 
bitstreams, the channel may of course be defined by a 
different set of time slot positions on the two bit- 
25 streams. Also, a DTM channel may be either a control 

channel or a data channel, depending on whether control 
or data slots that is allocated to said channel. Further- 
more, a DTM channel may be unicast (point-to-point) , 
multicast (point-to-multipoint), or broadcast. 

As the demand for network capacity changes, DTM 
channels may be dynamically established, terminated, or 
modified, the latter by changing the number of time slots 

allaeaLeJ tu a DTM channel. Alsu, Llie di^ Ljl ibuLiuu u£ 

write access to time slot among different nodes may be 
35 dynamically modified as different nodes develop different 
needs for control signaling and data transfer. 



20 



30 



8 



10 



15 



The above mentioned and other aspects and features 
of the invention, such as the use of a switch core memory 
shared by all switch ports and the use of a router memory 
shared by all channels accessed by the router means, will 
be more fully understood from the following description 
of embodiments thereof . 

Brief Description of the Drawings 

Exemplifying embodiments of the invention will now 
be described with reference to the accompanying drawings, 
wherein: 

Fig. 1 schematically shows a DTM network being 
operated in accordance with an embodiment of the inven- 
tion; 

Figs. 2a-2c schematically show allocation of time 
slots to DTM channels on a bitstream according to prior 
art ; 

Figs. 2d-2e schematically show allocation of time 
slots to DTM channels on a bitstream according to an 
embodiment of the invention; 

Fig. 3 is a block diagram schematically illustrating 
a node of the network in Fig. 1; and 

Fig. 4 schematically shows a simplified view of the 
DTM network in Fig. 1. 

Detailed Des cription of Preferred Embodiments 

A circuit switched time division multiplexed net- 
work, operating according to a DTM (Dynamic synchronous 
Transfer Mode) protocol, will now be described with refe- 
30 rence to Fig. 1. in Fig. 1, a DTM network NW comprises a 
plurality of nodes Nl-Nll connected via four uni-direc- 
tional bitstreams B1-B4 . Typically, each one of said bit- 

stroamD D1 D4 will be u^d Lugather With a respective 

bitstream (not shown) propagating in the opposite direc- 

35 tion, thereby together forming a bi-directional link con- 
necting all nodes attached thereto. Nodes N1-N4 are 
attached to bitstream Bl, nodes N4-N7 are attached to 
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bitstream B2 , nodes N6 , N8 , and N9 are attached to bit- 
stream B3, and nodes N9-N11 are attached to bitstream B4 . 

The nodes in Fig. 1 typically provide end users 
(not shown) with access to the network. However, the 
network also comprises nodes not providing end user with 
network access, for example by merely providing switching 
of data between different links of the network, such as 
the switch nodes N4, N6 , and N9 . Furthermore, one or more 
of said nodes may interconnect the DTM network NW with an 
external network (not shown) separate from the DTM 
network NW shown in Fig. 1, such as, for example, an 
Ethernet network. 

The data transport structure used on the bitstreams 
B1-B4 in Fig. 1, using a bitstream B2 as an example, will 
15 now be described with reference to Figs. 2a-2e. 

As shown in Fig. 2a, the bitstream B2 is divided 
into recurrent, essentially fixed sized frames, wherein 
the start of each frame is defined by a frame synchroni- 
zation time slot F. As an example, each frame will have a 
2 0 duration of 12 5 fis . 

As shown in Figs. 2b and 2c, each frame is divided 
into a number of fixed sized, typically 64 bit, time 
slots. If using said frame length of 125 |is, a time slot 
size of 64 bits, and a bit rate of 2 Gbps , the total 
25 number of time slots within each frame will be approxima- 
tely 3900. 

The time slots are generally divided into control 
slots C4-C7 and data slots D4-D7 . The control slots are 
used for signaling between the nodes of the network, 
whereas the data slots are used for the transfer of 
payload data. At network start-up, each node connected to 
bitstream B2 , is typically allocated at least one control 

slot. Furthermore, the JaLa bluLb cu.t=; divided among the 

nodes connected to the bitstream. Consequently, as 
35 illustrated in Fig. 2b, at network start-up, node N4 will 
have access to a control slot C4 and a set of data slots 
D4 within each frame of the bitstream, node N5 will have 
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access to a control slot C5 and a set of data slots D5 
within each frame of the bitstream, and so on. The set of 
slots allocated to a node as control slot(s) and/or data 
slot(s) occupy the same slot position within each frame 
of the bitstream. Hence, in the example, the control slot 
C4 belonging to node N4 occupies the second time slot 
within each frame of the bitstream. 

During network operation, each node may increase or 
decrease its access to slots, thereby re-distributing the 
access to data and/or control slots among the nodes. For 
example, a node having a low transfer capacity demand may 
give away its access to time slots to a node having a 
higher transfer capacity demand. Furthermore, the slots 
allocated to a node need not be consecutive slots, but 
15 may reside anywhere within the frame. 

Also, note that each frame begins with said frame 
synchronization time slot, defining the frame rate on the 
bitstream, and ends with one or more guard band time 
slots G. 

20 Having gained access to at least one control slot 

and a plurality of data slots, node N4, as an example, 
may establish DTM channels on the bitstream B2 by alloca- 
ting a subset of said plurality of data slots to the said 
DTM channels, using the control slot C4 for sending 

25 control messages referring to the management of said DTM 
channels . 

Fig. 2c illustrates the prior art situation wherein 
node N4, having access to its control slot C4 and its 
range of data slots D4 on bitstream B2 , has established 
3 0 four channels CHI, CH2 , CH3 , and CH4 . 

In this example, it is assumed that channel CH4 is a 
DTM channel from node N4 to node N7 , node N4 having 

a l located seven of ito data slots within each fraimd un 

bitstream B2 thereto and having informed the receiving 
3 5 node N7 , using the control slot C4 , about the existence 
of channel CH4 . 
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Also, by allocating time slots within each frame on 
bitstream B2 and by requesting switch node N6 to allocate 
a corresponding set of time slots on bitstream B3 , node 
N4 has set-up a DTM channel CHI to node N9 , comprising 
5 four slots within each frame on bitstream B2 . 

Furthermore, having received channel establishment 
requests from node Nl and N2 on bitstream Bl , node N4 has 
established DTM channels CH2 and CH3 on bitstream B2 , 
said channel CH2 forming part of a multi-hop channel from 
10 node Nl to node Nil and said channel CH3 forming part of 
multi-hop channel from node N2 to node N10. As is under- 
stood, time slots for channels CHI, CH2 , and CH3 are 
correspondingly allocated on bitstream B2 , B3 , and B4 . 

In Fig. 2c, as an example, the transfer capacity of 
15 channel CH4 is larger than the transfer capacity of 

channel CHI, since the number of time slots allocated to 
channel CH4 is larger than the number of time slots 
allocated to channel CHI. The time slots allocated to a 
DTM channel occupy the same time slot positions within 

2 0 each recurrent frame of the bitstream. 

Fig. 2d illustrates the situation wherein node N4 , 
having recognized the many channels established to/via 
node N7 , has established, in addition to the previous 
mentioned channel CH4 to node N7 , a DTM main channel CH10 
25 from node N4 to node N7 via node N6 . Hence, all traffic 
in time slots within the channel CH10 on bitstream B2 
will be mapped by node N6 into a corresponding channel 
portion on bitstream B3 to reach node N9 . 

Within the DTM main channel CH10, three DTM sub- 

3 0 channels CH11, CH12, and CH13 , corresponding to the 

above-mentioned channels CHI, CH2 , and CH3 in Fig. 2c, 
are defined. In similar to the channels in Fig 2c, each 

DTM .SllhchfinnPil t ^ Hf=>f Hn^ i-r> rnmpri gfi a rpgpprfi \r<=> «^t- nf 

slots within each bitstream frame. Furthermore, node N4 
3 5 has turned one time slot within the channel (the first 
time slot of the channel within each frame) into a 
control slot C4v, using said control slot to transmit 



12 



control messages to node N9 . Hence, node N4 now has 
access to one control slot C4 that is received by all 
nodes on link L3 and to one control slot C4 that is 
transferred within the main channel CH20 and is received 
5 by node N9 . 

As a result, when managing the allocation of time 
slots to channels within the main channel CH10, node N4 
need no longer exchange control messages via control slot 
C4 , using node N6 as an intermediary negotiator to reach 

10 node N9 . Instead, node N4 is now able to transmit control 
messages to node N9 directly using the control slot C4v 
defined within said main channel CH10. Consequently, the 
main channel CH10 may be regarded as a virtual link 
providing a virtual direct connection between nodes N4 

15 and N9 . Similarly, the access, at node N4 , to the slots 
defining said main channel CH 10 on bitstream B2 may be 
regarded as forming a virtual interface that provides 
access to said virtual link. 

As an example, Fig. 2e shows the situation wherein 

2 0 the definition of DTM subchannels within the DTM main 
channel has been altered due to changes in capacity 
demands. In Fig. 2e, channel CH11 has been terminated, 
channel CH12 is unchanged, and the bandwidth of channel 
CH13 has been increased. However, the size and allocation 

25 of time slots to the main channel CH10 is unchanged. 

Consequently, as all necessary control signaling between 
nodes N4 and N9 has been performed using the control slot 
C4v, and as all changes referring to the allocation of 
time slots to channels on bitstreams L2 and L3 have taken 

30 place within the interior of main channel CH10, non of 
these changes has required the knowledge of or interac- 
tion with, for example, node N6 . 

The design of a node of the network in Fig using 

node N4 as an example, will now be described with 

35 reference to Fig. 3. 

The node 100 in Fig. 3, which in this example is 
assumed to be the node N4 in Fig. 1, comprises four 2- 
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ports interfaces 10, 20, 30, and 40, wherein the first 
and third interface 10 and 30 provides read/write access 
to the bitstreams Bl and B2 , respectively, and the second 
and fourth interface 20 and 40 provides read/write access 
to respective unidirectional bitstreams (not shown in 
Fig. 1) propagating in opposite directions compared to 
said bitstreams Bl and B2 . 

The interfaces are all connected to a shared memory 
5 0 that is used to provide time and space switching of 
data among the links connected to the node on a slot by 
slot basis. The shared memory 50 comprises frame buffers 
for each received bitstream. Thus, the bitstream frames 
received by, e.g., interface 10 is sequentially written 
into the shared memory 50 for temporary storage therein. 
Simultaneously, the bitstream frames received by inter- 
face 20 are sequentially written into another portion of 
the shared memory 5 0 for temporary storage therein, and 
so on. 

Furthermore, each interface 10, 20, 30, and 4 0 
comprises a respective slot mapping table 11, 21, 31, and 
41 used when transmitting data into the respective bit- 
stream. Each slot mapping table comprises one entry for 
each outgoing time slot of the respective outgoing bit- 
stream frame to be transmitted, and each entry provides 
pointers stating from which position in the shared memory 
50 to read data from for the respective outgoing time 
slot. 

The content of the slot mapping tables is indirectly 
controlled by a node controller 60. The node controller 
60 is arranged to read data from one or more positions of 
the shared memory 50, said position corresponding to 
control slots of other node's control channels, in order 
to rece ive muLrol metoages from other nodco. Likewise, 
the node controller 60 is arranged to write data into one 
or more positions of the shared memory 50, said position 
corresponding to control slots of the node's own control 
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channels. to other nodes, in order to transmit control 
messages to other nodes . 

When establishing a new channel, for example based 
upon a channel establishment request received from 
5 another node and consequently read from positions of the 
shared memory 50, the node controller may access a 
routing table 70 providing, among others, information as 
to which receivers that may be reached via each inter- 
face, said interface either being an actual interface 

10 {i.e. an interface 11, 21,...) or a virtual interface (as 
di scussed above) . Based upon such information, the node 
controller will set up a channel by providing an entry in 
a channel table 8 0 and by transmitting a channel announ- 
cement message to other nodes (by writing said channel 

15 announcement message into positions of the shared memory 
50 corresponding to an outgoing control channel) . 

The channel table 8 0 provides a list of entries, one 
for each channel handled by the node N4 . For each channel 
entry of the channel table 80, information is provided 

2 0 stating from which interface (actual or virtual) , and 

corresponding time slot positions, data is to be received 
for the respective channel and which interface (actual or 
virtual) , and corresponding time slot positions, that is 
to be used when transmitting data within said channel. 

25 The channel table 80 is connected to an interface 

mapping unit 9 0 that provides mapping between virtual 
channels/slots and actual channels/slots. For example, 
the interface mapping unit will contain a table (not 
shown) stating, for example, that slots 2-20 of (virtual) 

30 interface 5 correspond to slots 12-30 of (actual) inter- 
face 1 . 

When using virtual interfaces in a recursive manner, 

i- e . — having a main cliamndl Biiuumpassiiiy a number of sub- — 

channels, at least one thereof in turn also encompassing 
35 a number of sub- subchannels , and so on, the interface 

mapping table used by the interface mapping unit 90 will 
be provided with recursive mapping instructions, for 



example by having one entry stating, that slots 2-4 of 
(virtual) interface 6 correspond to slots 6-8 of 
(virtual) interface 5, and another entry stating that 
slots 6-8 of (virtual) interface 5 correspond to slots 
100-102 of (actual) interface 1. 

If the establishment of a channel implies establish- 
ment of a virtual interface/link, as discussed above, the 
node controller will make sure that the channel table 80 
and the interface mapping unit 90 are updated accor- 
dingly. 

Using the interface mapping table, the interface 
mapping unit 90 will translate the channel list of chan- 
nel table 80 and, based thereupon, see to that the neces- 
sary pointers of the slot mapping tables 11, 21, 31, and 
41 are provided. Thus, the slot mapping tables will 
always be updated with correct mapping instructions. 

Fig. 4 schematically shows a simplified view of the 
DTM network in Fig. 1. In Fig. 4, it is assumed that node 
N4, in similar to what has been described above has 
established a main channel CH3 0 to node N9 via node N6 , 
said main channel comprising time slots 1, 2, 4, 5, 6, 9, 
10, 11, and 12 within each frame of bitstream B2 and time 
slots 5, 6, 7, 8, 9, 10, 12, 13, and 14 within each frame 
of bitstream B3 . Furthermore, using control signaling 
between nodes N4 and N9 , it has been defined that, among 
this set of slots comprising 9 slots within each frame on 
both bitstreams, the first two slots are assigned to a 
subchannel CH31, the following two slots are assigned to 
a subchannel CH32, and the last four slots are assigned 
to a subchannel CH33, leaving the fifth slot in the set 
of slots unassigned. 

Table I and II show an example of the content of the 

channel tabic and interface mapping tabic provided in 

node N4 at the situation described with reference to Fig. 
4. 




16 



Table I - Interface Mapping Table 



Outgoing 
Interface 


Slots 


Outgoing 
Interface 


Slots 


1 


1-9 


1 


1,2,4,5,6,9,10,11,12 



Table II - Channel Table 



Channel 


Outgoing 
Interface 


Slots 


CH3 0 


1 


1,2,4,5,6,9,10,11,12 


CH31 


2 


1,2 


CH32 


2 


3,4 


CH33 


2 


5,6,7,8 



10 



15 



20 



As is evident from table I, node N4 now considers 
the channel formed by slots 1, 2, 4, 5, 6, 9, 10, 11, and 
12 of interface 1 (in this case the actual interface to 
bitstream B2 ) as forming a virtual interface 2 offering 
slots 1-9 on that virtual interface. 

Furthermore, channel CH31 is defined to comprise 
slots 1 and 2 of the (virtual) interface 2, which may be 
translated, using table I, into slots 1 and 2 of the 
actuai interface 1. Correspondingly, channel CH32 is 
defined to comprise slots 3 and 4 of the (virtual) inter- 
face 2, which may be translated, using table I, into 
slots 4 and 5 of the actual interface 1. 

Table III and IV show an example of the content of 
the channel table and interface mapping tables provided 
in node N6 at the same situation as described above. 



Table III - Interface Mapping Table 



Interface 


Slots 


Interface 


Slots 
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Table IV - Channel Tablt 



10 



15 



Channel 


Incoming 
Interface 


Slots 


Outgoing 
Interface 


Slots 


CH 3 0 


1 


1,2,4,5,6, 
9,10,11,12 


2 


5,6,7,8,9, 
10,12,13.14 



20 



As is evident from table III, node N6 has not at 
this point defined any virtual interfaces . Furthermore 
as seen in table IV, channel CH30 is defined to comprise 
slots 1, 2, 4, 5, 6, 9, 10, 11, and 12 of interface 1 
(the actual interface to bitstream B2 ) and slots 5, 6, 7 
8, 9, 10, 12, 13. and 14 of interface 2 (the actual 
interface to bitstream B3 ) . Hence, as is evident from 
tables I and II, node N6 is at this point unaware of the 
existence of subchannels within channel CH30. 

Even though the invention has been described above 
with reference to exemplifying embodiments thereof, these 
are not to be considered as limiting the scope of the 
invention. Consequently, as understood by those skilled 
in the art, different modifications, combinations and 
alterations may be made within the scope of the inven- 
tion, which is defined by the accompanying claims 
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CLAIMS 

1. A method for establishing communication channels 
in a DTM network, said method comprising the steps of: 
5 establishing a DTM channel (CH10) from a first node 

to a second node via one or more intermediate nodes; and 

establishing a set of DTM channels (CH11, CH12 , 
CH13) within said a DTM channel. 

10 2. A method as claimed in claim 1, wherein said set 

of DTM channels are established within said a DTM channel 
using control signaling between said first node and said 
second node, said one or more intermediate nodes not 
participating in said control signaling. 

15 

3. A method as claimed in claim 2, wherein said 
control signaling is performed within said a DTM channel. 

4. A method as claimed in claim 1, 2 or 3 , wherein 

2 0 management of said set of DTM channels is performed using 
one or more of the DTM channels (C4v) that form said set 
of DTM channels. 

5. A method as claimed in any one of the preceding 

2 5 claims, wherein said a DTM channel is a unicast channel, 

said first and second node forming the end points 
thereof . 

6. A method as claimed in any one of claims 1-4, 

3 0 wherein said a DTM channel is a multicast channel, 

extending beyond at least one of said first node and said 
second node. 



35 



7 . A method as claimed in any one of the preceding 
claims, wherein said a DTM channel extends over a 
plurality of intermediate nodes. 



1 
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8 . A method as claimed in any on of the preceding 
claims, wherein one or more DTM channels among said set 
of DTM channels extend beyond an end point of said a DTM 
channel . 

9. A method as claimed in any one of the preceding 
claims, wherein each one of said one or more intermediate 
nodes that provides switching of said a DTM channel 
between two bitstreams of said DTM network is arranged to 
provide slot to slot mapping between the sets of time 
slots that define said a DTM channel on said two bit- 
streams . 



10. A method as claimed in any one of the preceding 
15 claims, wherein each one of said one or more intermediate 

nodes that provides switching of said a DTM channel from 
one bitstream to another bitstream of said DTM network 
participates in said step of establishing said a DTM 
channel by allocating a respective set of time slots to 
20 said a DTM channel on said another bitstream. 

11. A method as claimed in any one of the preceding 
claims, comprising transferring a number of isochronous 
channels from one or more first bitstreams to one or more 

2 5 second bitstreams via said a DTM channel, each one of 

said isochronous channels being mapped into a respective 
DTM channel of said set of DTM channels . 



30 



12 . A method as claimed in any one of the preceding 
claims, comprising encrypting the information transferred 
in said a DTM channel as a whole. 



13 ■ A imgthuJ as claimed in any one ul the preceding 
claims, comprising dynamically changing the size of said 
3 5 a DTM channel. 
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14. A method as claimed in any one of the preceding 
claims, wherein the size of said a DTM channel is changed 
as a result of a change in the total capacity demand of 
said set of DTM channels. 

5 

15. An arrangement for establishing communication 
channels in a DTM network, said arrangement comprising: 

a first node (N4; 100); 

a second node (N9; 100); 
10 means (60, 80) for establishing a DTM channel from 

said first node to said second node, wherein said DTM 
channel is established via one or more intermediate 
nodes ; and 

means for (60, 80, 90) establishing a set of DTM 
15 channels within said a DTM channel . 



16. An arrangement as claimed in claim 15, wherein 
said set of DTM channels is established within said DTM 
channel using control signaling between said first node 
and said second node, said control signaling not invol- 
ving said one or more intermediate nodes . 



17. An arrangement as claimed in claim 16, wherein 
said control signaling is performed within said a DTM 
2 5 channel. 



18. An arrangement as claimed in claim 15, 16, or 
17 , wherein management of said set of DTM channels is 
performed using one or more of the DTM channels that form 
3 0 said set of DTM channels. 



19. An arrangement as claimed in claim 15, 16, 17, 
or 18, wherein said a DTM channel is a unicast rhannpl , 



said first and second node forming the end points 
3 5 thereof. 



20. An arrangement as claimed in claim 15, 16, 17, 
or 18, wherein said a DTM channel is a multicast channel, 
extending beyond at least one of said first node and said 
second node. 

21. An arrangement as claimed in any one of claims 
15-2 0, wherein said a DTM channel extends over a plura- 
lity of intermediate nodes (N5, N6 , N8 ) . 

22 . An arrangement as claimed in any on of claims 
15-21, wherein one or more DTM channels among said set of 
DTM channels extend beyond an end point of said a DTM 
channel . 

23 . An arrangement as claimed in any one of claims 
15-22, wherein each one (N6) of said one or more inter- 
mediate nodes that provides switching of said a DTM 
channel between two bitstreams of said DTM network is 
arranged to provide slot to slot mapping between the sets 
of time slots that define said a DTM channel on said two 
bitstreams . 

24. An arrangement as claimed in any one of claims 
15-23, wherein each one of said one (N6) or more inter- 
mediate nodes that provides switching of said a DTM 
channel from one bitstream to another bitstream of said 
DTM network is arranged to participate in said step of 
establishing said a DTM channel by allocating a respec- 
tive set of time slots to said a DTM channel on said 
another bitstream. 

25. An arrangement as claimed in any one of claims 
1 , 5-24 , — wherein said means f or establishing a set of DTM 
channels is arranged to map one or more isochronous 
channels, received at said first node, into respective 
DTM channels of said set of DTM channels . 



26. An arrangement as claimed in any one of claims 
15-25, wherein said means for establishing a set of DTM 
channels is arranged to map one or more of said set of 
DTM channels into respective isochronous channels 
5 transmitted from said second node. 



27. An arrangement as claimed in any one of claims 
15-2 6, wherein said means for establishing a DTM channel 
is arranged to dynamically changing the size of said a 

10 DTM channel. 

28. An arrangement as claimed in any one of claims 
15-27, wherein said means for establishing a DTM channel 
is arranged to change the size of said a DTM channel as a 

15 result of a change in the total capacity demand of said 
set of DTM channels. 

29. A method for handling communication channels in 
a DTM network, said method comprising the steps of: 

20 accessing, via a first interface, a first link of 

said DTM network; 

establishing a DTM channel from said first interface 
to one or more intended receivers, at least one thereof 
being situated on another link of said DTM network and 

2 5 being reached via at least one switch node of said 

network; 

defining a virtual link, the connectivity thereof 
being defined by said intended receivers of said a DTM 
channel, and a virtual interface associated with said 

3 0 virtual link, said virtual interface being defined by the 

access to the set of time slots defining said a DTM 
channel on said first link; and 

establishing one or more DTM channels on said 

virtual link to one or more of said intended receivers . 
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30. A method as claimed in claim 29, comprising the 
step of dividing the data slots forming said a DTM 
channel into control slots and data slots. 

31. A method as claimed in claim 2 9 or 30, wherein 
said one or more DTM channels comprises a DTM control 
channel used for managing said one or more DTM channels 
within said a DTM channel. 



10 32. A method as claimed in claim 29, 30, or 31, 

comprising the steps of: 

accessing, via a second interface, a second link of 
said DTM network; 

receiving one or more DTM channels on said second 
15 link; and 

mapping said one or more DTM channels received on 
said second link into respective DTM channels established 
on said virtual link. 
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ABSTRACT 

The present invention relates to methods and an 
arrangement for establishing communication channels in a 
5 DTM network:. 

According to the invention a DTM channel is estab- 
lished from a first node (N4) to a second node (N9) via 
one or more intermediate nodes (N5 , N6 , N8 ) . Furthermore 
a set of DTM channels are established within said a DTM 
10 channel, typically using control signaling between said 
first node and said second node, said one or more inter- 
mediate nodes not participating in said control 
signaling . 
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